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): 1) Continuous: a slowly clockwise rotating wedge; 2) Sequential: a wedge that 100 appeared at each location in a contiguous clockwise order every 2 TRs; or 3) Random: a wedge 101 that randomly appeared every 2 TRs in one of 12 non-overlapping locations with the constraint 102 that no two consecutive wedges were presented sequentially [10] . For each variant, each wedge 103 location appeared 5 times per run. 104
In addition to two runs of the wedge stimulus and two runs of the full-field flickering 105 checkerboard stimulus, two other scans were acquired at each time point but not analyzed herein: 106 1) two runs with flickering checkerboard annuli to study eccentricity preferences in visual cortex, 107
and 2) one run of resting state fMRI. At the final scan session, additional scans were collected on 108 a subset of patients on an ad hoc basis as part of a different study. 109
Fixation was confirmed with an infrared eye tracker (Arrington ViewPoint, see Table S1 110 for details about eye tracker use). Out of 25 fMRI sessions, only two fMRI sessions were 111 excluded completely from subsequent analyses: the first time point fMRI from participant 5 was 112 excluded due to technical difficulties and the last time point fMRI from participant 15 was 113 excluded because the participant was asleep during both runs. In three other cases, one of the two 114 polar angle runs was excluded because the participant fell asleep (Table S1) . 115
Functional MRI data were analyzed with the Brain Voyager software package (Version 116 2.8), in-house scripts drawing on the BVQX toolbox for MATLAB, and FreeSurfer 117 (http://surfer.nmr.mgh.harvard.edu/) following the same procedures as prior papers from our 118 group [11] [12] [13] . Preprocessing of the functional data included slice scan time correction (sinc 119 interpolation), and motion correction with respect to the first volume of the first functional run.
space [14] . No spatial smoothing was applied. Time course data from a given session were 123 combined in a multi-run general linear model. The model consisted of 12 predictors for the 12 124 wedge locations convolved with a standard 2-gamma hemodynamic response function and 6 125 predictors of no interest to attract variance from volume-to-volume change in head position. Eye 126 tracking data was used to exclude runs where the participant fell asleep or had poor fixation 127 (Table S1) . and the participant's functional map for visually responsive voxels using the full-field 132 checkerboard stimulus. Specifically, an anatomical mask of medial occipital lobe was defined 133 within one functional voxel from the right-or left-most border of the calcarine sulcus, as viewed 134 in the coronal plane (Table S2 ). In the case of complete destruction of the calcarine sulcus by the 135 stroke lesion, the intact hemisphere coordinates were flipped across the mid-sagittal line. In 136 addition, a functional mask of visually-responsive cortex was independently defined based on the 137 anterior-most border of visually-responsive voxels using the full-field checkerboard stimulus 138 data from the last time point in each participant (contrast of checkerboard on > mean luminance 139 baseline, p < 0.05). We flipped the functional mask in each hemisphere across the mid-sagittal 140 line and took the union of the two masks to generate two symmetrical visually-responsive 141 cortical masks, separated by hemisphere, for each participant. We then took the intersection of 142 the anatomical medial occipital lobe mask and the functional visually-responsive cortex mask to 143 generate a medial occipital lobe visual cortex mask that was symmetric about the mid-sagittalsignificantly active voxels for each wedge location within the independently masked visually-146 responsive medial occipital lobe was used as a measure of neural representation of vision at each 147 time point [15] . With these voxel counts, we tested the logarithmic relation between GCC 148 thickness and the natural log of the number of active voxels based on initial visualization of the 149 data (Fig. S9 , wedges with a count of 0 were changed to 1 in order to take the logarithm). degrees, we used a letter identification visual field test that has been previously published in our 166 lab [12, 18] . Briefly, black letters were presented one at a time on a mean luminance backgroundidentified each letter out-loud as it was presented. Responses were recorded with a microphone. 169
Correct identification was awarded 1 point, detection with incorrect identification was awarded 170 0.5 points, and no detection (missed) was not awarded any points. Performance for the area of 171 the visual field subtended by each wedge was calculated by averaging the performance for all 172 letters presented in the area covered by that wedge, collapsed across eccentricity. There was no 173 formal eye tracking when participants were tested in the hospital with the letter test; however, 174 one experimenter watched the participant's eyes during the testing and noted any breaks from 175 fixation. All outpatient visits were conducted in our lab with formal eye tracking (table mounted  176 EyeLink 1000, desktop mode). 177
178

Results
179
Size of lesion within early visual cortex is related to GCC thinning in stably blind 180 areas of the visual field. It is likely that there is a relation between GCC thinning and lesion 181 size, as patients sustaining larger lesions may tend to have more early visual cortex or subcortical 182 damage, and thus a greater extent of retinal ganglion cell degeneration in the blind field. In line 183
with that expectation, we found that total lesion size was correlated with GCC thickness in stably 184 blind areas of the visual field (t(144) = -1.99, p = 0.048, Fig. S5A ). We separately tested how 185 lesion size in early visual cortex versus outside of early visual cortex is related to GCC thickness. 186
One possibility is that larger extrastriate lesions (lesion size outside the early visual cortex mask) 187 would be associated with greater GCC thinning, as such lesions may tend to affect the optic 188 radiations, which are closer along the visual pathway to the retina than primary visual cortex. 189
Another possibility is that lesion size in early visual cortex is most directly related to GCC however, we found that the relation between early visual cortex activity and GCC thickness 220 remained significant in the stably blind field (t(111.2) = 3.75, p < 0.001), suggesting that greater 221 visual cortex activity is associated with greater GCC thickness even for densely blind areas of 222 the visual field. 223
We further tested whether our main finding was robust to the criterion used for defining 224 blind wedges. We re-analyzed our data by classifying wedges as blind if the average sensitivity 225 in that wedge was less than 10 dB. This definition of blindness was based on "The Guide for the 226 Evaluation of Visual Impairment", which defined blind visual field test locations as those with a 227 sensitivity less than 10 dB [19] and a natural history study of visual recovery in stroke patients 228 with homonymous visual field defects, which used Goldmann perimetry with varying sizes of 4e 229 isopters (equivalent to a sensitivity of 10 dB on Humphrey perimetry) [20] . Using this alternative 230 definition of blindness (sensitivity < 10dB) did not alter the main finding that there is a 231 significant correlation at the final time point between visual cortex activity and retinal ganglion 232 cell thickness that is specific to stably blind areas of the visual field (stably blind: t(124) = 2.85, activity for stimuli presented in the blind field. In our study, more than half of the participants 241 had at least 50 significantly active voxels for a wedge located in their initial blind field. We refer 242 to such voxels as 'blind voxels.' Blind voxels maintained a clear retinotopic organization. Eye 243 movements cannot explain this phenomenon, because fixation was enforced using an eye tracker 244 (Table S1 ). Below we enumerate possible explanations for the existence of 'blind voxels'. 245
• Spared islands of vision [21] [22] [23] [24] . One concern that may be raised is that the clinical 246 measure of vision (24-2 Humphrey perimetry) is a relatively coarse measure of visual 247 ability, and there could thus be 'islands' of spared vision interspersed within the area of 248 the visual defect. This is an important alternative to consider, as the area stimulated 249 during the fMRI experiment was smaller than the area tested with Humphrey perimetry 250 (radius of field of visual stimulation during fMRI = 11.25°). We prospectively addressed 251 this in the design of the study by having all participants also complete a letter detection 252 and identification task with test locations that covered the same retinotopic coordinates as 253 the fMRI wedge stimuli [12, 18] (Fig. S10) . GCC thickness was still significantly related 254 to visual cortex activity for stimulation of the blind visual field when using performance 255 on the letter detection and identification task as the measure of visual ability (t(111.7) = 256 3.31, p = 0.001). This finding indicates that the activity-dependence of GCC thinning 257 cannot be explained by residual vision. 258 hemispheric transfer [26,27], or through mental imagery and visual illusions that drive 260 activity in early visual cortex [28, 29] . An important concern that may be raised is that 261 participants are able to anticipate the next location of the retinotopic mapping stimulus, 262 and thus drive activity in early visual areas based on expectations of where the stimulus 263 will be (even if those visual areas do not receive direct inputs from the retina). However, 264
we can decisively put this concern to rest because we used a random presentation scheme 265 for the fMRI wedge stimuli specifically to reduce such anticipatory strategies and 266 consequent feedback from higher-order visual areas to early visual cortex. 267
• As a final set of possibilities, we suggest that a combination of two factors may 268 contribute to the phenomena of 'blind voxels'. First, it could be that the information 269 content of immediately peri-lesional areas is degraded such that while one can still detect 270 visual cortex activity and this activity is sufficient to drive trophic support of retinal 271 ganglion cells, the information driving the activity is too impoverished to support 272 perception. Second, some lesions will disconnect early visual cortex from downstream 273 regions (V2, V3, V4, etc.) -thus preventing visual information in primary visual cortex 274 from being processed further. 275 
A) B)
Humphrey visual field testing, OCT, and fMRI retinotopy. All participants completed at least 385 one study visit ³ 5 months post-stroke; participants 6 -15 also completed a study visit that 386 included fMRI < 2 months post-stroke. Some participants also completed additional study visits 387 between the first and last visit, which are not reported here or in this manuscript. No fMRI
